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Section  1.0 
Introduction 


The  U.S.  Army  Environmental  Center  (USAEC),  Aberdeen  Proving  Ground, 
Maryland,  directed  EARTH  TECH  to  complete  a  biota  sampling  at  the 
Woodbridge  Research  Facility  (WRF)  installation.  This  sampling  was 
conducted  as  part  of  the  U.S.  Army  Installation  Restoration  Program  (IRP) 
with  all  specific  activities  and  project  responsibilities  as  defined  in  contract  number 
DAAA1 5-91-D-0009,  Delivery  Order  0014.  Project-specific  administration  and 
technical  supervision  of  this  delivery  order  are  provided  by  USAEC-Base  Closure 
Division. 

A  Site  Inspection  (SI)  was  conducted  to  characterize  and  evaluate  potentially 
contaminated  sites  at  WRF.  The  SI  identified  several  data  gaps  which  included  the 
lack  of  information  on  potential  human  health  risks  from  the  consumption  of  fish  and 
on  the  potential  for  contaminants  found  at  the  study  areas  to  impact  aquatic  life. 

EARTH  TECH  was  contracted  to  collect,  store,  and  deliver  biota  samples  from  the 
waters  on  and  surrounding  WRF.  The  samples  will  be  analyzed  and  included  in  a  risk 
assessment  under  a  separate  contract.  Guidance  documents  from  the  Virginia 
Department  of  Environmental  Quality  (VDEQ)  were  followed  to  conduct  this  sampling 
(VDEQ,  1994). 

WRF  occupies  approximately  579  acres  of  land  in  the  town  of  Woodbridge  in  the 
easternmost  portion  of  Prince  William  County,  Virginia.  The  facility  is  located  22 
miles  southwest  of  Washington,  D.C.,  as  shown  in  Figure  1-1.  Occoquan  and 
Belmont  Bays  border  WRF  on  the  south  and  east  respectively.  Marumsco  Creek, 
which  is  part  of  Marumsco  National  Wildlife  Refuge,  bounds  the  facility  on  the  west 
side.  Other  surface  features  on  the  WRF  property  include  a  drainage  ditch  and  a 
pond.  The  entrance  to  WRF  is  located  on  Dawson  Beach  Road,  east  of  U.S.  Route 
1  in  Woodbridge.  Residential,  commercial,  and  industrial  areas  are  located  north  of 
the  WRF.  A  facility  location  map  is  provided  as  Figure  1-2. 

The  biota  sampling  included  fish  sampling  at  3  locations  and  live  clam  box  sampling 
at  8  locations  on  and  surrounding  WRF  (Figure  1-3).  The  fish  samples  were  collected 
with  nets,  seines,  and  electro-fishing  gear.  The  fish  samples  were  collected  from  8 
November  1994  through  10  November  1994.  The  live  clam  box  sampling  was 
conducted  from  10  October  1994  to  6  December  1994.  All  samples  have  been 
stored  since  the  time  of  collection  at  -20°C. 
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The  methods  of  collection,  processing,  and  storage  for  each  of  these  activities  will  be 
described  in  this  report.  Location  descriptions  will  also  be  provided.  Field  notes  and 
a  photo  log  are  provided  in  Appendices  A  and  B,  respectively. 
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Section  2.0 

Live  Clam  Box  Sampling 

his  section  provides  the  purpose,  location  descriptions,  and  sampling 
procedures  for  the  live  clam  boxes. 


2.1  Purpose  and  Description  of  Sampling 

Live  boxes  containing  wedge  clams  (Rangia  cunneata)  were  deployed  in  8  locations 
on  and  surrounding  WRF.  Two  live  boxes  were  placed  in  each  location  on  10  October 
1 994.  Boxes  were  sampled  every  two  weeks  for  8  weeks.  Each  live  box  contained 
250  clams.  The  clams  were  obtained  from  Dr.  Eugene  Maurakis,  Director  of  St.  Paul's 
College  Aquaculture  Program. 

The  purpose  of  the  sampling  to  provide  biota  tissue  for  analysis  of  contaminants  of 
concern.  The  locations  were  selected  to  assess  background  bioconcentration 
potentials  and  bioconcentration  potentials  in  areas  potentially  impacted  by  WRF  areas 
requiring  environmental  evaluation  (AREEs).  Live  box  tissue  contaminant  data  can  be 
used,  in  conjunction  with  indigenous  tissue  sample  contaminant  data,  in  the  risk 
assessment  analyses  to  determine  the  human  health  risk  associated  with  the 
consumption  of  fish  and  shellfish. 

2.2  Location  Descriptions 

The  16  live  boxes  were  deployed  in  8  locations.  These  locations  are  listed  below  and 
are  shown  on  Figure  1-3. 

1 .  Marumsco  Creek,  upstream  of  WRF 

2.  Marumsco  Creek,  adjacent  to  the  western  sewage  sludge  injection  area 

3.  Marumsco  Creek  near  Former  Dump  2 

4.  Occoquan  Bay  near  Former  Dump  1 

5.  Drainage  Ditch  just  upstream  of  the  Occoquan  Bay 

6.  Drainage  Ditch  downstream  of  the  Main  Compound  in  the  area  known 
as  the  beaver  pond 

7.  Drainage  Ditch  upstream  of  the  Main  Compound 

8.  Belmont  Bay,  1 50  feet  from  the  shoreline. 

Each  of  the  locations  is  shown  in  Appendix  B,  the  photo  log. 
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2.3  Sample  Collection,  Processing,  and  Storage  Procedures 

Live  boxes  were  sampled  every  two  weeks.  Prior  to  deployment,  40  clams  were 
collected  as  a  control  sample.  At  each  sample  collection  event,  the  dead  clams  were 
removed  and  shucked.  The  tissue  was  wrapped  in  aluminum  foil,  dull  side  toward  the 
sample,  placed  in  heavy  duty  freezer  bags,  and  frozen  at  -20° C.  Twenty  live  clams 
were  collected  from  each  box,  if  practical.  In  some  cases,  only  10  live  clams  were 
collected  due  to  high  mortality  rates.  Table  2-1  provides  the  sample  collection 
summary  from  each  live  box  at  all  8  locations.  Live  clams  were  wrapped  with  the  shell 
in  aluminum  foil,  dull  side  toward  the  sample,  placed  in  heavy  duty  freezer  bags,  and 
frozen  at  -20°C.  The  clams  from  each  box  at  a  location  per  sampling  event  were 
composited  into  one  sample.  The  samples  were  labeled  with  the  date,  sample 
location,  and  status  of  the  clams  (live  or  dead).  Aquatic  Systems  Corporation  (ASC) 
personnel  assisted  in  sample  preparation  and  recovery.  ASC  personnel  transported 
the  preserved  samples  to  the  ASC  laboratory  for  temporary  storage.  The  samples 
were  delivered  to  ESE  via  Federal  Express  in  May  1995.  A  copy  of  the  Federal 
Express  airbill  along  with  copies  of  the  chain-of-custody  forms  which  accompanied  the 
biota  samples  is  contained  in  Appendix  D. 

The  following  parameters  were  determined  in  the  field  at  each  location  during  each 
sampling  event. 

•  Dissolved  Oxygen 

•  Temperature 

•  pH 

•  Conductivity 

•  Hardness 

These  parameters  are  reported  in  Table  2-2. 
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Table  2-2 

Water  Quality  Data 


October  9,  1994 


Location 

Temperature 

(®C) 

pH 

Cond 

D.O. 

Hardness 

Time 

1 

17.8 

5.5 

240 

60 

1230 

2 

20.7 

6.6 

270 

9.4 

100 

1320 

3 

21.5 

7.8 

270 

11.1 

80 

1440 

4 

20.9 

7.5 

300 

10.8 

100 

1415 

5 

23.0 

6.1 

260 

8.6 

100 

1750 

6 

19.9 

517 

130 

8.1 

40 

1650 

7 

19.9 

5.5 

130 

5.2 

20 

1625 

8 

20.6 

7.7 

250 

9.6 

80 

1840 

Clam  Holding  Area 

19.7 

7.5 

260 

10.5 

100 

1100 

October  24-25,  1994 


Location 

Temperature 

(°C) 

pH 

Cond 

D.O. 

Hardness 

Time 

1 

16.8 

6.3 

160 

4.1 

80 

1535 

2 

18.5 

6.5 

160 

7.4 

60 

1450 

3 

18.5 

6.9 

210 

10.6 

100 

1420 

4 

18.0 

7.6 

220 

12.2 

100 

1400 

5 

13.0 

5.7 

240 

5.6 

100 

0900 

6 

14.5 

6.0 

130 

6.7 

60 

1035 

7 

16.5 

5.3 

120 

1.0 

40 

0940 

8 

18.0 

7.5 

240 

12.6 

120 

1249 

November  7-8,  1994 


Location 

Temperature 

PC) 

pH 

Cond 

D.O. 

Hardness 

Time 

1 

14.0 

6.0 

220 

6.5 

80 

1430 

2 

16.0 

240 

7.1 

60 

1400 

3 

16.0 

6.4 

380 

9.4 

120 

1300 

4 

16.0 

7.5 

430 

10.5 

120 

1225 

5 

17.0 

6.3 

320 

11.3 

100 

1630 

6 

17.0 

6.1 

180 

4.1 

40 

1535 

7 

8.0 

5.1 

140 

2.8 

40 

0830 

8 

15.0 

6.8 

340 

11.7 

120 

1130 

Pond 

14.0 

4.7 

50 

mm 

20 

0845 
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Section  3.0 
Fish  Collection 


his  section  provides  the  purpose,  location  descriptions,  and  sampling 
procedures  for  the  fish  collection. 


3.1  Purpose  and  Description  of  Fish  Collection 

The  objective  of  studying  contaminant  levels  in  indigenous  fish  tissues  is  to  assess 
risk  associated  with  the  ingestion  of  contaminated  tissues.  Sampling  of  indigenous 
fish  tissues  provides  data  for  determining  a  reasonable  maximum  exposure  value  for 
use  in  risk  assessment  algorithms. 

Fish  were  collected  from  3  locations  on  and  surrounding  WRF.  The  fish  collection  was 
conducted  from  8  November  1994  through  10  November  1994.  A  fishing  permit, 
Permit  No.  SCP94116,  was  obtained  on  31  October  1994  (see  Appendix  D). 
Collection  focused  on  bottom  oriented  fish,  pelagic  fish,  and  game  fish.  U.S. 
Environmental  Protection  Agency  (USEPA)  guidance  on  fish  sampling  and  analysis 
recommends  that  the  smallest  fish  in  the  sample  be  no  less  than  75  percent  of  the 
length  of  the  largest  fish  in  the  sample.  Samples  that  did  not  meet  the  size 
requirements  were  released. 

3.2  Location  Descriptions 

Fish  were  collected  from  the  lower  portions  of  Marumsco  Creek,  the  drainage  ditch 
downstream  from  the  Main  Compound,  and  the  pond.  Locations  are  shown  on  Figure 
1-3  and  in  Appendix  B,  the  photo  log. 

3.3  Sample  Collection,  Processing,  and  Storage  Procedures 

Samples  were  collected  at  all  3  locations  over  the  three  day  period.  The  fish  were 
collected  using  electro-fishing,  gill  netting,  and  seining.  Five  individuals  per  species 
were  allowed  per  location.  If  individuals  of  a  certain  species  were  not  large  enough  to 
yield  50  grams  of  fillet  tissue,  composite  samples  were  allowed. 

At  the  pond,  8  largemouth  bass,  10  bluegill,  4  channel  catfish,  and  10  white  perch 
were  collected.  Three  of  the  largemouth  bass  were  released  due  to  size  and  number 
limitations. 

■  =^==^= 
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Ten  white  perch,  10  bluegill,  1  black  crappie,  2  common  carp,  and  7  yellow  perch 
were  collected  from  Marumsco  Creek.  None  of  the  measured  fish  were  released. 

Three  common  carp,  1 0  bluegill,  1 0  black  crappie,  1 0  american  eel,  and  8  large  mouth 
bass  were  collected  from  the  drainage  ditch.  Two  of  the  large  mouth  bass  and  1 
american  eel  were  released  due  to  size  and  number  limitations. 

All  the  samples  were  measured  and  recorded  in  the  field  notes  (Appendix  A).  All 
samples  were  wrapped  whole  in  aluminum  foil,  dull  side  toward  the  sample,  and 
placed  in  heavy  duty  freezer  bags  by  species  and  location.  The  samples  were  labeled 
with  species,  sample  number,  location,  and  collection  date.  The  samples  were  stored 
on  ice  during  transport  to  the  storage  facility  and  then  frozen  at  -20°C. 

Samples  were  delivered  to  ESE  in  May  1995.  ESE  is  responsible  for  processing  and 
analyzing  the  samples. 
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October  9,  1994  Location  7  -  Drainage  Ditch  upstream  of  the  Main  Compound. 
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October  24,  1994  Retrieving  clam  baskets  for  sampling  at  Location  8  (Belmont  Bay 
approximately  150  feet  from  WRF). 
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Electrofishing  in  drainage  ditch  upstream  of  beaver  dam 
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November  9,  1994  Electrofishing  in  Marumsco  Creek  (near  Location  3) 


November  9,  1994  Gill  net  set  overnight  across  Marumsco  Creek. 
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UDG I FR I CHMONF I SH 


COMMONWEALTH  of  VIRQINIA 


Department  of  Game  and  Inland  Fisheries 

SCIENTIFIC  COLLECTION/SALVAGE  PERMIT 


October  31,  1994 


Permit  Ho.  SCP94116 


To  whom  it  may  concern: 

Si  r 

JJoIili,  frinc.  Willi™  cownty,  vlrolnl.,  with 

gear,  and  by  hand  for  scientific  purposes  under  the  followrng  special 
conditions: 

1.  HO  species  currently  listed  by  the  u,s.  Fish  snd 

or  the  Virginia  Dept,  of  Game  and  Inland  Fisheries,  as  threatened 
endangered  may  be  intentionally  taken  under  this  permit, 

2.  It  incidental  take  of  threatened  or  end^gered 

the  permittee  is  required  to  notify  this  Department  within 
working  days  of  the  species,  location  (county,  quad),  and  nui^er.  *Jo^ 
specific  information  (as  specified  in  the  re^rting  requirements)  shall 
be  given  to  the  Department  within  ninety  (90)  days. 

3  Any  collections  falling  within  waters  defined 

names  must  be  provided  to  this  Department  prior  to  any  sampling. 

iutSized  to  take  (remove)  up  to  10  Individuals  «« 

identified  as  endangered,  threatened,  or  special  concern  . 

this  Department  for  the  taking  (removal)  of  individuals  in  number 
greater  than  Indicated  above, 

iiohc/hJ?  srtMJU: 

insist”  -..x  pn., «  .~.p».p. 

h.  Th.  p.r.it...  !• 

all  epecimens  collected  by  'cation  was  made.  Report 

those  specimens  t^t  THIS  REPORT  WILL  RESUI.T  IN  HW- 

format  is  «tt ached.  FAIL^  TO  should  be  submitted  if 

s;jr?prj??:^ptw5  rrei:VhrcU.s»x. 

7.  Thih  phxwit  1. 1-:? 
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8.  A  valid  Virginia  fishing  license  is  required  for  each  person 
collecting  samples  by  hook-and-line. 

9,  S2unplin9  gear,  boats,  or  trailers  which  have  been  used  in  statee 
harboring  zebra  mu see la  must  be  oleeuied  and  prepared  following  the 
guidelines  specified  in  the  attached  sunsoaxry  prior  to  use  in  waters  in 
the  Commonwealth. 

This  permit  expires  June  30,  1995. 

Gary  F.t^artel 

Chief#  Fisheries  Division 


#0546.RPT 


Final  Biota  Sampling,  Woodbridge  Research  Facility  -  August  1995 


This  page  intentionally  left  blank 


i.RPT 


Final  Biota  Sampting,  Woodbridge  Research  Facility  -  August  1995 


Aquatic 

Systems 

Corporation 

17  May  1995 


Earth  Tech 
1420  King  Street 
Suite  600 

Alexandria,  VA  22314 

Attn:  Mr.  Kevin  McCreanor 

Subj:  Shipment  of  Biota  Samples  to 

ESE  Laboratory,  Gainesville,  FL 
Monday,  May  15,  1995 

Ref:  Telephone  Conversation 

May  15,  1995 

Dear  Mr.  McCreanor: 

This  correspondence  is  to  inform  you  that  the  biota  samples 
collected  at  Woodbridge  Research  Facility  in  the  fall  of  1994  have 
been  shipped  to  ESE  Laboratory  in  Gainesville,  Florida  per  your 
request.  Six  (6)  coolers  of  biota  samples  (fish  and  mussels)  were 
shipped  overnight  via  Federal  Express  on  May  15,  1995. 

Enclosed  please  find  a  Copy  of  the  Federal  Express  Airbill  along 
with  copies  of  the  Chain-of-Custody  forms  which  accompanied  these 
biota  samples. 

If  I  can  be  of  further  assistance  to  you  please  do  not  hesitate  to 
contact  me. 

Sincerely, 

/Vi 

Gregory  M.  Styborski 
GMS/gms 
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pedtiM,  aliieier  Ine  reaA  d  kooe,  daran.  dotey,  non  diewry. 
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